08/04/2009 16:15 FAX 312 427 6663 



LADAS & PASRY LLP 



1110002/0019 



Application Serial No. 10/615,041 QPt^Pi^lQ _ patpmt 

Reply to Office AcUon of March 4. 2009 GWm^ m iiM+iR q^^^^. cu!^2 



Amendments to the Claims 

The listing of claims presented below replaces all prior versions, and listings, 
of claims in the application. 

Listing of claims? 

1. (currently amended) A volume hologram recording photosensitive 
ccmposltion, comprising a fluorino contained fluorlne-containlnQ photoreacUve 
compound represented by the following fomiula (1), a binder resin and a sensitizing 

dye which get? transparent by light-exposure or treatment after the light-exposure: 

I 

Formula (1) 
R^-R^(CF2)n-R*-R2 

wherein each and R* in the fbnnula (1) is Independently an epoxy group or 
an oxetanyl group, and each of R^ and R* is independently a single bond or a 
bivalent hydrocarbon group having 1 to 6 carbon atoms, {[and]] n is an integer of 1 or 
mo re: and 

wherein the fluorine-containl pg DhotQrear.tive compound ts the only fl| inrina. 
containing ohotoreacti ve compound represented bv the formula (i) 

2-4. (cancelled) 

5. (previously presented) The volume hologram recording photosensitive 
composition according to dalm 1 . wherein each of and is an epoxy group. 

6. (previously presented) The volume hologram recording photosensitive 
composition according to daim 1. wherein each of R^ and R^ in the formula (1) Is an 
oxetanyl group represented by the following formula (2): 

Formula (2) 
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wherein R* is a hydrogen atom or an alkyi group having 1 to 1 0 cartwn atoms. 

7. (original) The volume hologram recording photosensitive composition 
accoiding to claim 1, wherein each of R^and R*in the fonnula (1) is independently a 
single bond or a linear hydrocarbon group. 

8. (original) The volume hologram recording photosensitive composition 
according to claim 1, which further comprises a photopolymerization initiator. 

9. (cancelled) 

10. (cunrently amended) The volume hologram recording photosensitive 
composition according to claim 1, wherein the binder resin comprises atloaptono 
ee loctod from tho group oonotcting of a thomioplootio rcoin. a thonnoGottfng roain, an 
organiCHnorganic hybrid polyme r, and an organic motol compound roprooontod by 

WBW IWIIIIUlU I I J- 

Formu l a (1) 



wh e rein W ropresonto a motal cuoh ac Tl. Zr. Zn, I n. Sn. Al or So. and R" roprooonto 
a n alkyI group havina 1 to i n r-irt^nn itnmr nnn »» i,. ynirncc num bo r o f tho 
metaM^. 

1 1 . (currently annended) The volume hologram recording photosensitive 
composition according to claim 1. virtilch further comprises a second refractive index 
modulating component other than the fluorine conta i nod fluorine-containino 



M'(OR")n' 
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photoreacta've compound. 

1 2. (currently amended) The volume hologram recording photosensitive 
composition according to claim 11. wherein a combination of Ingredients for forming 
a refractive index difference is any one selected from the group consisting of the 
following (1)to (4): 

(1) a combination comprising the fluorino oontainod fluorine^ntainini^ 
photosensitive compound represented by the fbmiula (1), a binder resin having a 
refractive index different firom that of the fluorin o oontainod fluorlne-contalninq 
photosensitive compound, and a radical photopolymerizable compound which is the 
second refractive index modulating component having a refractive index different 
from that of the fluorine oontainod fluorine-containinn photosensitive compound; 

(2) a combination comprising the fluorino oonta i nod fluorine-containing 
photosensitive compound represented by the fomiula (1). a binder resin having a 
refractive index different from tiiat of the fluorino oontainod fluorine-containinn 
photosensitive compound, and a cationic photopolymerizable compound which is the 
second refractive index modulating component having a refractive index different 
firom that of the fluorino contained fluorine-containing photosensitive compound; 

(3) a combination comprising the fluorino oontainod fluorine-containing 
photosensitive compound represented by the fomiula (1). and two or more radical 
photopolymerizable compounds which are the second refractive index modulating 
components each having a refractive index different from that of the fluorino 
oontainod ftuorine-containing photosensitive compound: and 

(4) a combination comprising the fluorino contQinod fluorine-containing 
photosensitive compound represented by ttie fbnnula (1), a radical 
photopolymerizable compound which is the second refractive index modulating 
component having a refractive index different from that of the fluorino oontainod 
fluorine-containing photosensitive compound, and a cationic photopolymerizable 
compound which is the second refractive Index modulating component having a 
refractive index different from ttiat of the fluorino oontainod fluorine-contamipg 
photosensitive compound. 

1 3. (currentiy amended) The volume hologram recoiding photosensitive 
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composition according to claim 1, which further comprises metal fine particles having 
a refractive Index different fj-om that of the fluorino oonta i nod fluorine-oontaining 
photosensitive compound represented by the formula (1). 

14. (cancelled) 



1 5. (currently amended) The volume hologram recording photosensitive 
composition according to claim 1 , wherein the sensitizing dye is at least one selected 
from the group consisting of cyanine type dyes, merocyanine type dyes, eeumalin 
^^""^r'n type dyes, k e tocoumafe Ketoooumarin type dyes, and cydopentanone 
type dyes. 



1 6. (cumently amended) A volume hologram recording photosensitive medium, 
having a hologram recording section made of a volume hologram recording 
photosensitive composition comprising a fluorino contained fluorine-containing 
photoreacBve compound represented by the following formula (1). a binder resin and 
a sensitizing dye which gets transparent by light-exposure or treatment after the 
light-exposure: 

Fomnula (1) 



R'-R^(CF2)n-R*-R2 



wherein and R^ in the fomiula (1) is independently an epoxy group or an 
cxetanyl group, and each of R^ and Is independently a single bond or a bivalent 
hydrocarijon group having 1 to 5 carbon atoms. [(and]l n is an integer of 1 or more; 
and 

wherein the fluorineKX)ntaining p hotoreactive ^ - omoound is the only fluorine- 
containing Dhotoreactive compounri represented bv the formula (i) 

1 7. (currently amended) A volume hologram having a hologram layer, wherein the 
hologram layer is fbmied by exposing, to light, a volume hologram recording 
photosensitive medium having a hologram recording section made of a volume 
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hologram recording photosensitive composition comprising a fluorine oontainod 
fluorine-fyptajning photoreactive compound represented by the following formula (1), 
a binder resin and a sensitizing dye which gets transparent by light-exposure or 
treatment after the light-exposure: 



Fomnula (1) 



Ri-R3-(CF2)n-R'^R2 



wherein R' and in the fonnula (1) is independently an epoxy group or an oxetanyl 
group, and each of R^ and R'* is independently a single bond or a bivalent 
hydrocarbon group having 1 to 5 caiton atoms, [[and]] n Is an integer of 1 or more, 
at the hologram recording section, [[and]] 

wherein the hologram layer has 0.016 or more of refractive index modulation 
(An) between its low refractive index region and its high refractive Index region: and 

wherein the fluorine-containing p hotoreactive compound is the only fluorina- 
containinq photoreactive compound r epresented by the formula fi) 

18. (currently amended) A volume hologram recording photosensitive 
composition, comprising a f l uorino contained fluorine-containing photoreactive 
compound represented by the following formula (1). a binder resin and metal fine 
particles having a refractive index different from that of the fluorine oontainod 
fiuorine-oontainlpq photosensitive compound represented by the fomiuia (1): 

Fonnula (1) 



R'-R*(CF2)n-R*-R2 



wherein R^ and in the fomiuia (1) is independently an acryloyi group or a 
methacryloyi group and each of R'and R* is independently a single bond or a 
bivalent hydrocarbon group having 1 to 5 carbon atoms, and n is an integer of 1 
more. 
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19. (previously presented) The volume hologram recording photosensitive 
composition according to claim 18. which further comprises a photopoJymerization 
initiator. 

20. (cancelled) 

21. (previously presented) The volume hologram recording photosensitive 
composlton according to claim 20. wherein the binder resin comprises at least one 
selected from the group consisting of a themioplastic resin, a thermosetting resin, an 
organiCHnorganic hybrid polymer, and an organic metal compound represented 

the formula (4): 

Formula (4) 
M'(OR")n' 

wherein M' represents a metal such as Tl. Zr, Zn. In. Sn. Al or Se. and R" represents 

an alkyi group having 1 to lOcariDon atoms, and rf is the valence number of the 
meteil M". 

22. (currently amended) The volume hologram recording photosensitive 
composition according to claim 18. which further comprises a sensitizing dye which 
Is at least one member selected from the group consisting of cyanine type dyes, 
merocyanine type dyes, eeumalin poumarip type dyes, k e tooouma l in ketocoumarin 
type dyes, and cyclopentanone type dyes. 

23. (cunently amended) A volume hologram recording photosensitive medium, 
having a hologram recording section made of a volume hologram recording 
photosensitive composition comprising a fl u orine oontainod fluorine-containing 
photoreactive compound represented by the following formula (1). a binder resin and 
metal fine particles having a refractive Index different from that of the fluorine 
eentamed fl uftrine-cont^inlng photosensitive compound represented by the formula 
(1): 
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Formula (1) 

R^-R*(CF2)n-R'^R2 

wherein each R^ and in the fbmiula (1) Is Independently an acryloyi group or a 
methacryloyi group, and each of R^ and R"* is independently a single bond or a 
bivalent hydrocarbon group having 1 to 5 cart)on atoms, and n is an integer of 1 or 
more. 

24. (currently amended) A volume hologram having a hologram layer, wherein 
the hologram layer is formed by exposing, to light, a volume hologram recording 
photosensitive medium having a hologram recording section made of a volume 
hologram recording photosensitive composition comprising a fluorine oontginod 
fluorine-containing photoreactlve compound represented by the following formula (1). 
a binder resin and metal fine particles having a refractive iridex different fiom that of 
the fluorine contained fluorine-containip g photosensitive compound represented by 
the formula (1): 

Fomiula (1) 

R^-R^(CF2)n-R'^R2 

wherein each and R* ir> the formula (1) is Independently an acryloyi group or a 
methacryloyi group, and each of R'and R^* Is independently a single bond or a 
bivalent hydrocarbon group having 1 to 5 carbon atoms, and n is an Integer of 1 or 
more, at the hologram recording section, and 

wherein the hologram layer has 0.016 or more of refractive index modulation 
(An) between its low refractve index region and its high refractive index region. 

25.-29. (cancelled) 

30. (cunently amended) The volume hologram recording photosensitive 
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composition according to claim 1, which further comprises a fluorine skeleton- 
containing sk ele ton containod rariiftai photopolymerizable compound having a 
reflective index different from that of the fluorino containod fluorine-containino 
photosensitive compound represented t>y the fomiula (1 ) or sulfur containod rodlal 
photopo l ymerizQblo oompound having o rof l ractiv e indox diffiorontf i rom that of tho 
fluorino conta i nnd phntnmnrWifn r/^mp^^, i nft rcprocented by thc formula (1). 

31 . (previously presented) The volume hologram recording photoserteitlve 
compositiofj according to claim 1, wherein the sensitizing dye is 3-€thyl-5-[(3-ethyl- 
2{3H)-benzothiazolilkiene)ethylideneJ-2-thioxo-4-oxa2»lldinone. 

32. (currently amended) A volume hologram recording photosensftive 
composition, comprising a fluorino containod fluorine-containing photoreachve 
compound represented by the following formula (1). a photopolymerization Initiator 
and, as a sensitizing dye. 3-ethyl-5-[(3-ethyl-2(3H)-benzothiazolllidene)ethylldenel-2- 
thioxo4-oxazoiidinone: 

Formula (1): 
R^-R^(CF2)n-R*-R2 

wherein each and R^ in the fomiula (1) is independently an acryloyi group 
or a methacryloyi group, and each of R^ and R* is independently a single bond or a 
bivalent hydrocartson group having 1 to 5 carbon atoms, and n is an integer of 1 or 
more. 

33. (previously presented) The volume hologram recording photosensitive 
composition according to daim 32, which further comprises a binder resin. 

34. (previously presented) The volume hologram recording photosensitive 
composition according to claim 33, wherein the binder resin comprises at least one 
selected from the group consisting of a themioplastlc resin, a thermosetting resin, an 
organic-Inorganic hylwid polymer and an organic meteil compound represented by 
the fomiula (4): 
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Formula (4): 

wherein M" represents a metal such as Ti, 2r. Zn, In. Sn. Al or Se. and R" represents ' 
an alkyl group having 1 to 10 carbon atoms, and n' Is the valence number of the 
metal M'. 

35. (currently amended) The volume hologram reoordrng photosensitive 
composition according to daim 32, which further comprises a cationrc 
photopolymerizable compound which is a second refractive index modulating 
component other than the fluorino contained fluorine-containing photoreactive 
compound. 

36. (previously presented) The volume hologram recording photosensitive 
composition according to daim 32, wherein the cationic photopolymerizable 
compound has a fluorene skeleton. 

37. (cunently amended) A volume hologram recording photosensitive medium, 
having a hologram recording section made of a volume hologram recording 
photosensitive composition comprising a fluorino oontalnod fluorine-containinn 
photoreactive compound represented by the following formula (1), a 
photopolymerization Initiator and. as a sensitizing dye. 3-ethyl-5-[(3-ethjrt-2(3H)- 
ben2othiazolilidene)ethyljden6]-2-thlox{>4-oxazolidlnone: 

Fonnula (1): 
R^-R^-(CF2)n-R^-R* 

wherein each of R^ and R* in the formula (1) is Independently an acryloyi 
group or a methacryloyi group, and each of R^ and R^ is independentiy a single bond 
or a bivalent hydrocarbon group having 1 to 5 carbon atoms, and n is an integer of 1 
or more. 
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38. (currently amended) A volume hologram having a hologram layer, wherein the 
hologram layer is formed by exposing to light, a volume hologram recording 
photosensitive medium having a hologram recoiding section made of a volume 
hologram recording photosensitive composition comprising a fiuorino oontainod 
fluorine^ntainjng photoreactive compound represented by the following fbmiula (1), 
a photopolymerizatlon initiator and, as a sensitizing dye, 3-ethyl-5-{(3-ethyI-2(3H)- 
benzothia20lilidene)ethylidenel-2-thioxo^xazolldinone: 



Formula (1): 
R^-R'-(CF2)n-R*-R2 



wherein each of and in the fomiula (1) is Independently an acryloyi 
group or a methacryloyi group, and each of R^ and R* is independently a single bond 
or a bivalent hydrocarbon group having 1 to 5 carbon atoms and n Is an integer of 1 
or more, at the hologram recording section, and 

wherein the hologram layer has 0.016 or more of refractive Index modulation 
(An) between its low refractive index region and its. high refractive index region. 

39. (New) A volume hologram recording photosensitive composition, comprising a 
fluorine-containing photoreactive compound represented by the following fbmiula (1), 
a fluorene siceleton-containing cationic photopolymerizable compound, a binder resin 
having an ethylenically unsaturated bond capable of causing additional 
polymerization: 



Fomiula (1): 
R'-R^(CF2)n-R'hR2 



wherein each of R^ and in the fomiula (1) is independently an acryloyol 
group or a methacryloyi group, and each of and R* is independently a single bond 
or a bivalent hydrocarbon group having 1 to 5 carbon atoms, and n is an integer of 1 
or more. 

40. (New) The volume hologram recording photosensitive composition according 
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to daitn 39. wherein 10 to 1000 parts by weight of a fluorine^ntalning photoreactive 
compound represented by forniula (1) is contained with respect to 100 parts by 
weight of the binder resin. 

41. (New) A volume hologram recording photosensitive medium having a 
hologram recording section made of the volume hologram recording photosensHlve 
composition defined by claim 39. 

42. (New) A volume hologram having a hologram layer, wherein the hologram 
layer is formed by exposing, to light, the volume hologram lecording photosensitive 
medium having the hologram recording section defined by claim 41 and the 
hologram layer has 0.016 or more of refractive index modulation (An) between its low 
reftactlve index region and its high refractive Index region. 

43. (New) A volume hologram recording photosensitive compositon. comprising a 
fluorine-containing photoreactive compound represented by the following fbmiula (1). 
a binder resin, and metal fine particles having a refi^ctlve index different from that of 
the fluorine-containing photosensitive compound represented by the formula (1) and 
having an ehtylenically unsaturated bond: 

Fonnula (1); 
R^-R^(CF2)n-R^R2 

wherein each of R^ and R^ in the formula (1) is independently an epoxy group, 
an oxetanyl group, and acryloyi group or a methacryloyi group, and each of R^ and 
R^is Independently a single bond or a bivalent hydrocarbon group having 1 to 5 
carbon atoms, and n is an integer of 1 or wore. 

44. (New) The volume hologram recording photosensitive composition according 
to claim 43, which further comprises a photopoiymerization initiator. 

45. (New) The volume hologram recording photosensitive composition according 
to daim 43. wherein the binder resin comprises at least one selected from the group 
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consisting of a thermoplastic resin, a themjosetting resin, an organic-inorganic hybrid 
polymer, and an organic metal compound represented by the formula (4): 

Fonnula (4): 
M'(OR")n' 

Wherein M' represents a metal such as Ti, 2r. Zn. In. Sn. Al or Se, R" 
represents an alkyi group having 1 to 10 carbon atoms, and n' is the valence number 
of the metal M'. 

46. (New)The volume hologram recording photosensitive composition according 
to claim 43. further comprising a sensitizing dye vwhich is at least one selecfed from 
the group consisting of cyanine type dyes, merocyanlne type dyes, coumarin type 
dyes, ketocoumarin type dyes, and cyclopentanone type dyes. 

47. (New)A volume hologram recording photosensitive medium having a 
hologram recording section made of the volume hologram recording photosensitive 
composition defined by claim 43. 

48. (New) A volume hologram having a hologram layer, wherein the hologram 
layer is fomied by exposing, to light, the volume hologram recording photosensitive 
medium having the hologram recording section defined by claim 47 and the 
hologram layer has 0.016 or more of refractive index modulation (An) between its low 
refiractive Index and its high refractive Index region. 
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